Abstract
Introduction

34
Bacterial endosymbiosis is now appreciated to be a diverse, integral and influential aspect of 35 insect ecology and evolution (Saffo, 1992) , which has potential applications in sustainable (Lockhart et al., 1997) and ampelovirus (Martelli et al., 2002 Moran et al. (Burke, 2010) . It has yet to be studied whether short-term temperature stress 107 6 could lead to the reduction of symbionts in mealybugs, or negatively affect life history distort 108 the sex ratio, which could potentially be applied as a pest control tactic. Here we examine the 109 impact of short-term heat stress on the symbionts and life-history parameters of P. citri, using 110 qPCR to measure changes in symbiont density. 
Heat stress treatment
123
At the end of the rearing period, half of the virgin adult females were maintained at 25 ºC and 124 50% r.h. as controls, whilst the remaining females were exposed to heat stress treatment. This 125 involved a 2 h period of gradually increasing the environmental temperature from 25 up to 50 126 ºC, followed by a 2 h period at 50 ºC and finally a 2 h period of gradual reduction of 127 environmental temperature from 50 ºC back to 25 ºC, the r.h. was maintained at 50% Life-history study 136 Immediately following treatment, a subset of 40 adult virgin females from the treated group 137 and 34 from the control group were separated out and mated with virgin males taken from the 138 reared population. These females were exposed to two males each to ensure mating. The eggs 139 laid by these females were counted, along with the offspring which then reached adulthood 140 themselves under normal rearing conditions, and their sex ratio at adulthood was assessed.
141
Symbiont infection intensity study 142 We quantified the infection intensity of the two symbionts in heat-stressed and control 
170
Tremblaya princeps' and 'Ca. Moranella endobia' were compared against the P. citri host 171 control using the comparative C T method to produce relative ∆C T values. These were 172 compared between control and treatment groups to produce ∆∆C T values, which were used to 173 calculate fold differences.
174
Statistical analysis
175
The numbers of eggs laid in the two treatments were tested for normality and homogeneity of 176 variance, found to fit these assumptions, and then analysed using a General Linear Model.
177
The percentages of surviving offspring and female offspring between treatments were 178 analysed using a Generalized Linear Model with gamma distribution and log link function, control gene and target gene. Ratios were tested for normality and homogeneity of variance.
184
The data were not found to fit these assumptions and were analysed using a Generalized
185
Linear Model, again using a gamma distribution, log link function, and the likelihood ratio 
Discussion
220
The qPCR results showed that short-term heat stress at 50 °C led to reduced density of 'Ca. 
